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This appendix was prepared from Issue 53 of Drawing T- 43 17 23 o 

METHOD OF OPERATION 

Panel System * Signal Circuit “ Miscellaneous Alarms “ And Floor Alarm And 
Main Alarm Boards - And Power Alarm Cabinet 


Add paragraph 50 which reads s" 

50* INCOMING CALL SIGNAL LAMPS FOR CHIEF SWITCHMAN’S DESK AND OoGeTa TEST 
BOARD (FIG* 50) 

Lamps (CS) and (TB) light at the floor alarm board, main alarm 
board or power alarm cabinet and a ringer is operated when a call 
comes to the chief switchman's desk or 0*G o T o test board, respectively 0 
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>A* 


ginim Appendix was prepared frem Issue 49 of Braving 431?£3o 


r 


MEEHOB OF QPEBATIGH 
SldSAL CIECUIT 



Miscellaneous Alarms At Ploor Alarm and Main Alarm Boards and Power Alarm 
Cabinet - Panel System*. 


i 


Add Paragraphs 47# 48 and 49 « 


47* IKFOBtATIPH DESK TIME ALARM (PIG* 47) 


•If 


47*1 


When the information desk circuits fail to function properly 
after a predetermined length of time* a ground is connected to 
the "TA" and M BB" leads which lights the (BT ) lamps and brings 
in the bells on the floor alarm board# power alarm cabinet# main 
alarm board or trouble desk* 


fci'- 


48 o AUDIBLE ALABM SWITCHIHC CIRCUIT FU3i (FIG a 48 j 


,^r : 

l - 




48 a 1 


Operation of the 1 1/3 map ere fuse for the audible alarm 
switching circuit connects fattery to the winding of relay (AT) 
operating it* Belay (A?) operated lights the (ASF) lamps and 
brings in the belle on the floor alarm boards posor alarm cabinet# 
main alarm board or trouble desk* 


49* PICE OP VOLTAGE ALARM (FIG* 49) 


49*1 


e 


d 


(BB~l)p (Bfr-2) and (BR»3) relays are connected to pick-up 
bruah So* 1, HOo 2 and So* 3 respectively* These relays Oper- 
ate in rotation aa the grounded segment of the interrupter makes 
contact with the brushes* If all relays art down at the same 
time due to an open bruahp the (OB) relay releases to bring in 
an intermittent alarm* In order for the (OB) relay to rooperate# 
two (BR) relaye must be operated* The (BE) relays are also 
oapable of detecting grounded leads in the event that the PKo 0*A* 
brush should become open* With the BKo U*Ao brush open and a 
grounded lead or leads there will be seme part of the cycle when 
all (BE) relays will be operated# releasing the (AB) relay which 
will bring in the alarms* Two (BE) relays must be released in 
order to reoperato the (AB) relay* A teat jack (PU) is provided 
for use with the test set for testing relays (BB1)# (BE2) 

(BBS)* 
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This Appendix was prepared from Issue 46 of Drawing T-431723. 

METHOD OF OPERATION 
SIGNAL CIRCUIT 

Miscellaneous Alarms at Floor Alarm and Main Alarm Boards and Power Alarm 
Cabinet - Panel Machine Switching System. 


AddT paragraph 46: . 

46. ALARMS WITH "P" WIRING 

46.1 Closure of any circuit connected to the DC-2 lead operates the 
(DC-2) relay which operates the 10-D bell. 

46.2 Closure of any circuit coifcected to the AC-2 lead operates the 

( AC-2) relay which operates tl|e 43-F sub-set under control of the HA 
key. 

46.3 Operation of the (SCA) relay causes operation of the 43-F sub-set 
under control of the NA key. 




ENG: F.S.G. CH5*D. BY: D.C.W. 

May 31, 1927. 
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_ sigsai, circuit 

311 s cel lane ous Alarms At Floor Alarm and Main Alarm Boards and Power Alam 
Cabinet - Panel Machine Switching System, Paragraphs 40 to 4E Inclusive, 
District Motor Stop and Frame Busy Circuits, 


This circuit is used to bring in audible and visible signals 
when a. trouble condition or a circuit failure takes place in any of 
the more important parts of the machine switching. equipment. 


2, WORKING LIMITS 


These circuits function with local circuits and have no working 


limits 


In the event of a trouble condition or circuit failure, to no- 
tify the desk switchman or sender monitor promptly of the nature 
and approximate location of the trouble end of the progress being 
made to correct it, the signals at the trouble^.desk are ih the na- 
ture of supervisory signals for enabling the s^tchman to t*ke ap- 
propriate action if any alam is left u!tetteitd«S^£$£ an undue, 
length of time, \- 


In addition to the alarm pilot equipment located at the trouble 
desk, there is provided on each floor a special panel known as a 
floor alarm board or power alarm cabinet, which mounts a set of 
alarm pilot signals associated with the equipment looated on the 
corresponding floor. 


To give distinctive audible signals for D.C. and s.C, failure 


To provide audible alam signals when frame motors slow down 
below normal speed or stop. 
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3.5 To provide visual signals when motors slow down below normal 
speed or stop. 

3.6 To make the frames affected busy when motors slow down below 
normal speed. 

4. cogiroc'riKQ circuits 

* '-•% • 

This circuit functions withj 

4*01 The battery bus bars associated with the selector frames, 

selector repeating coil rack, line relay, ringing, tone, coin, 
distributing panel, charge end discharge fuses on battery fuse 
panel, power board, coin power, emergency lighting, and selec- 
tor fuse panel or distributing fuse panel showing the greatest 
variation in voltage. 

4.02 The ringing bus bars associated with the ringing generator, 
individual, two-party and four-party semi-selective machine 
ringing, positive snper- imposed machine ringing and negative 
superimposed machine ringing. * 

4*03 Special n A w board auxiliary signal and night alano circuit. 

4.04 Motor stop and frame busy circuit. 

4*05 Sender pulse machine circuit. 

, * _ « . 

4.06 Senders busy circuit. 

4.07 Circuit breakers and rectifiers. 

4.08 Motor transfer alarm circuit, 

4.09 Machine ringing pick-up leads, 

4ol0 Test Frames. 

4.11 Start Circuit. 

4.12 

4.13 



4.14 


Emergency cordless key circuit 
A.C. power supply. 

D.C. power supply. 
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4.15 

4.16 

4.17 
4ol8 
4.19 
4o20 

4.21 

4.22 

4.23 


Selector time alarm. 

Line Switch time elarm 0 
Pull mechanical tandem allotter alarm,. 
Standard distriot selector oirouita. 
Standard "A" sender circuits. 

Standard suburban sender circuits. 
Standard "B" sender circuits. 

Standard local tandem sender circuits. 

e 

Standard jpanel line finder circuits. 


DETAILED INSCRIPTION 

5. SELECTOR WHS*. ALA RM ( FIG. 1 ) 

4 - . -i 

5.1 The operation of a 24,volt of 48 volt fuse at a selector frame 

connects exchange battery to the winding of an (A} relay in series 
with a SEL. PR. lamp in the aisle, operating the relay and lighting 
the lamp. The (A) relay operated, operates the (A-l) relay. The 
(A-l ) relay operated, lights a SEL. PR. lamp at the floor alarm 
board or power alarm cabinet and another at the trouble desk, each 
in series with an associated (AC) relay. The floor ad arm board or 
power alarm cabinet (AC) relay operated, operates a 43- F subset 
ringer and the trouble desk (AC) relay operated, operates a buzzer. 
When the operated fuse is replaced, the (A) relay releases, ex- 
tinguishing the aisle SEL. FR. lamp and releasing the (A-l) relay. 
The (A-l) relay released, extinguishes the floor alarm board or s 
power alarm cabinet and the trouble desk SEL. PR. lamps and releases 
the associated (AC) relays, silencing the audible signals, if oper- 
ating. 


i. MISCELLANEOUS - REPEAT INS COIL -LIKE RELAY - RINGING - TORI - COIN BATTER? 
FUSE - CLOCK - FUSS aLARMS (PIG. 2) 

6.1 Miscellaneous Repeating Coll and Line Relay (48 Volt) 

The operation of a 48 volt miscellaneous repeating coll and line 
relay fuse connects battery to the winding of an (A) relay ("a" 



. — 
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wiring 85-F) ( w b" wiring B151) in series with a designated lamp 
operating the relay and lighting the lamp# The (A) relay oper- 
ated, operates the (A-l) relay. The (A-l) relay operated, 
lights a designated lamp at the floor alar® board or power 
alarm oabinet and another at the trouble desk, each in series 
with an associate (AC) relay which functions as in paragraph 
5.1. 7?hen the operated fuse is replaced, the (A) relay releases 
and the designated lamp is extinguished, releasing the (A-l) re- 
lay. The (A-l) relay extinguishes the floor alarm board or power 
cabinet and the trouble desk designated lamps and releases the 
associated (AC) relays, silencing the ringer and buzser, if oper- 
ating. 

6 • 2 Miscellaneous Repeating Coil And Line Relay (24 Volt} 

The operation of a 24 volt miscellaneous repeating coil and 
line relay fuse connects battery to the winding of an (A) relay 
("a" wiring 85-F) ("b" wiring B151) in series with a designated 
lamp, operating the relay and lighting the lamp. The (A) relay 
operated, functions as in paragraph 6.1. 

6.3 Ringing 

When fuse in ringing lead operates, ringing- current is con- 
nected to the winding of an "A" relay ( **a" wiring 85-F) ("b" 
wiring 3151) in series with 660 ohms resistance and a designated 
lamp, operating the relay and lighting the lamp. The (A) relay 
operated, functions as in paragraph 6.1, 

6.4 Tone 





When a fuse in a tone lead operates, battery is connected to 
the winding of an (a) relay ("a" wiring 85-F) ("b" wiring B151) 
in series with a designated lamp, operating the relay and light- 
ing the lamp. The (A) relay operated, functions as in paragraph 
6 . 1 . 

Clock 


\ 



The operation of a fuse associated with the lead supplying 
ground to the clock circuits, operates the (A) relay (B306). The 
(A) relay operated operates the (A-l) relay and lights a desig- 
nated lamp. The (A-l) relay operated, functions as in paragraph 
6.1 


r 
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6 0 6 Negative Coin Battery 

The operation of a fuse at the negative coin battery alarm bus 
bar, connects negative coin battery to the winding of the (A) re- 
lay ("a" wiring 85-F) ("b” wiring B151) in series with 960 ohms 
resistance and a designated lamp operating the relay and lighting 
the lamp* The (A) relay operated, functions as in paragraph 6.1 0 

6,7 Positive Coin Battery 

The operation of a fuse at the positive coin battery alarm bus 
bar, connects positive coin battery to the winding of the (+A) re- 
lay in series with 960 ohms resistance and a designated lamp, 
operating the relay and lighting the lamp. The (+A) relay oper- 
ated operates the (A-l) relay which functions as in paragraph 6ol, 

DISTRIBUTES PANEL FUSES (FIS. 3) 

7.1 The operation of a fuse at a battery distributing panel con- 
nects exchange battery to the winding of the (A) relay operating 
the relay. The (A) relay operated, lights a DISTRIBUTES FUSE 
PANEL lamp at the floor alarm board or power alarm 4 cabinet and an- 
other at the trouble desk each in series with an associated (DCH) 
relsyo The (DCH) relays operated, operate a bell at the floor 
alarm board and a bell at the trouble desk respectively. When the 
operated fuse is replaced, the (A) relay releases, extinguishing 
the DISTRIBUTES FUSS PANEL lazaps and releasing the (DCH) relays, 
silencing the bells, 

CHARSE AND DISCHARGE FUSES (FlSS. 4 & 35) 

8.1 Charge Fuse 

The operation of a heavy duty charging fuse at a battery fuse 
panel connects the winding of the (A) relay to the battery under 
charge, operating the relay. The (A) relay operated, lights the 
CHARGES FUSES lamp at the floor alam board or power alarm cab- 
inet in series with the (AC) relay operating the 43-F subset 
ringer at the floor alarm board or power alaim cabinet and also 
lights the Charging Puses lamp at the trouble desk in series with 
the (AC) relay, operating a buzzer at the trouble desk. 
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8.3 


The operation of a discharge fuse in a battery distributing 
panel operates the (A) relay, lighting the floor alarm board or 
power cabinet and trouble desk DISCHARGE FUSE lamps and perform- 
ing the functions similar to those described above * 

The replacement of the operated fuse releases the (A) relay 
extinguishing the lamps and releasing the (AC) relays silencing 
the ringer and buzzer* 


9. SPECIAL "A" BOARD AUXILIARY SIGNAL AFP RIGHT ALARM (FIG* 5) 


9.1 When a fuse in a special "A" board section operates, ground 

from the special "A" board auxiliary signal and night alarm cir- 
cuit is connected to a designated lamp at the trouble desk in 
series with the (AC) relay, lighting the lamp and operating the 
relay in turn operating the trouble desk buzzer. When the oper- 
ated fuse is replaced, the ground is removed releasing the (AC) 
relay and extinguishing the lamp at the trouble desk. The (AC) 
relay released silences the buzzer* 


10, FRA2BS MOTOR STOP ALARM (FIGS. 6*7) 


10ol When the stop contaot of an alarm governor makes due to 

the motor stopping or slowing down below itB normal minimum 
rated speed, a relay In the motor stop and frame busy circuit 
operates* This relay operated, lights the red motor stop lamp 
and operates the (AC) relays which in turn operate the buzzer 
at the trouble desk and at the floor alarm board or power 
alarm cabinet* When the motor stop key is operated, the white 
motor stop guard lamp at the floor alarm board or power alarm 
cabinet lights* indicating that the atop alarm has been re- 
moved and releases the relay in the motor stop oircuit, ex- 
tinguishing the, trouble desk and floor alarm board or power 
alarm cabinet red lamp and silencing the buzzer and ringer* 
When the motor again runs at its normal rated speed the stop 
circuit connects ground to the lead, lighting the red motor 
stop lamp at the trouble desk or at the floor alarm board or 
power alarm cabinet and operating the (AO) relays, which in 
turn operate the buzzer at trouble desk and ringer at the 
floor alarm board or power alam cabinet. 
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10*2 The release of the motor stop key extinguishes the white 

guard lamp and releases the relay in the motor stop circuit, ex- 
tinguishing the red guard lamps and releasing the (AC) relays 
which in turn silences the buzzer and ringer* 

11. TRAMS BTT3Y SHARD (PIS* 8) 




11.1 The operation of a frame busy key at a district frame operates 
a relay in the motor stop and frame busy cirouit making busy each 
group of districts on the same side of the frame, and lighting a 
green FRAME BUST lamp at the floor alarm board or power alarm 
cabinet in series with the (FBG) relay which operates. The (FBG) 
relay operated, lights a green FRAME BUST GUARD pilot lamp at the 
trouble desk. 

11.2 The release of the frame busy key removes the busy condition 

from the distriot frame groups extinguishing the floor alarm board 
or power alarm cabinet lamp and releases the (FBG) relay, ex- 
tinguishing the trouble desk lamp. -/ 

12. SENDER PULSE FUSE ALARM ( FIG. 9 ) I 

12.1 The operation of a fuse at the alarm bar of the sender fuse 

alarm circuit connects ground to SDR. PULSE FUSE ALARM LAMPS at & 
the floor alarm board or power alarm cabinet and at the trouble | 
desk in series with associated (AC) relays, operating the relays. 
The trouble desk (AC) relay operated, operates a buzzer and the 
floor alarm board or power alarm cabinet (AC) relay operated, 
operates a ringer. When the operated fuse is replaced, ground ia 
removed, extinguishing the SDR. PULSE FUSE ALARM lamps and releas- 
ing the (AC) relays, silencing the buzzer and ringer* 




13. 8jBTOBRS BUST (FIG. 10) 


13.1 When it is desired to determine the number of busy senders the 

gang key at the floor board or power alarm oabinet is operated* 
Each busy sender associated with the key conneots ground to its 
SDR. BUST lamp which lights. Then the gang key is restored the 
busy lamps are extinguished* 

14. CIRCUIT BREAKER ALARM ( FIG. 11 ) 


14.1 



When a circuit breaker (in the power charging cirouit not 
shown in this drawing) trips, the ( CB } or (R) relay is connected 
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to the battery being charged, operating the relay « This re- 
lay operated, lights the CIRCUIT BREAKER lamps at the floor 
alarm board or power alarm cabinet and trouble desk in series 
with their (AC) relays operating the 43- F subset ringer and 
the buzsero 

14,2 When the circuit breaker is closed the (CB) or (R) relay 

releases, extinguishing the lamps and releasing the (AC) re- 
lays, silencing the ringer and buszer. 

15. PULSE MACHINE ALARM (FIS, 12) 

15.1 The operation of a pulse lead or a ground supply fuse or 
the crossing of a pulse lead with battery in the pulse machine 
battery alarm circuit, causes the operation of the (PMAL) re- 
lay, in series with the "A" or "B" fuse alarm lamp and the "A M 
or "B M battery alam larap 0 (Duplicate sets of apparatus pro- 
vided for the "A" and "B" pulse drums and leads). The (PMAL) 
relay operated, operates the floor sierra board or power cab- 
inet bell and operates the (AC) relay in series with PULSE 
MACHINE lamp which lights at the trouble desk. The (AC) relay 
operated, operates the trouble desk buzzer. 

15.2 When the trouble is cleared in the case of a pulse lead 
crossed from battery. or when the operated fuse is replaced, 

the (PJaaL) relay releases, extinguishing the "A” or *»B" battery 
or fuse lamp. The (PMAL) relay released silences the floor 
alarm board and trouble desk bells and extinguishes the PULSE 
MACHINE lamp at the trouble desk, 

16, TRANSFER ALARM FOB INDIVIDUAL DUPLEX MOTOR (PIS, IS) 

16,1 When an individual frame duplex motor fails, a circuit is 

closed from ground at the normally operated duplex motor master 
switch, through the MOTOR TRNS. lamp at the floor alarm board 
or power alarm cabinet, in series with 600 ohms resistance 
paralleled by a 600 ohm resistance tc terminal #2 of the three 
pole receptacle on the selector frame motor box, over the 
patching cord to terminal #2 of the three pole plug at the 
motor, through the AC motor unit, to the #3 terminal of the 
three-pole plug at the motor, over the patching cord to #3 ter- 
minal of the three-pole receptacle to exchange d.c. battery, 
lighting the MOTOR TRNS® lamp as an indication that an indi- 
vidual duplex frame drive motor has been transferred from the 
outside a.C. supply to the exchange d.c. supply. 
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16.2 ’Wien the individual frame duplex motor is restored to ser- 

vice. the circuit is automatically opened, disconnecting the d.c. 
battery supply and extinguishing the iKJTOH THSS. lamp. 


POWER TRANSFER ALARM - FOR IRTITIDUAL COMBINED CO IB COLLECT AND RIHSIHO 
SESERATOR - THREE-UNIT SET (PIG. 14) 


M 


17.1 When an individual frame duplex motor fails, a circuit is 
closed from battery at the starting contactor located in the A.C. 
control equipment, through the (CCR) resistance, (OCR) at the 
floor alarm board or power alarm cabinet, winding of the (PTA) 
relay to ground at tha normally operated duplex motor master 
switch, operating the relay and lighting the lamp. The (PTA) re- 
lay operated, operates the d.c. bell at the floor alarm board or 
power alarm cabinet, and lights the (CO-R) lamp at the trouble 
desk in series with the (DC) relay which operates, ringing the 
trouble desk bello 

17.2 When the individual frame duplex motor is restored to ser- 
vice, the circuit is automatically opened at the A.C. control 
equipment releasing the (PTA) relay and extinguishing the floor 
alarm board or power alarm cabinet (CCR) lamp. The (PTA) relay 
released, silences the floor alarm board or power alarm oabinet 
bell and releases the trouble desk (DC) relay silencing the 
trouble desk bell. 

a. c. failure duplex motors (fis. is) 

18.1 WhenJthe A.C. power service fails or when the voltage varies 

beyond predetermined limits so as to affect the frame duplex 
drive motors, the master switch associated with the duplex 
motors operates making inoperative the individual transfer alarm 
of figs. 12 and 14 and operating the (M3F) relay. The (MSP) re- 
lay operated, closes a circuit from ground at its make contact, 
through the normal master switch guard key, MASTER SWITCH alarm 
lamp at the floor alarm board and power alarm cabinet, winding of 
the (MSA) relay to battery, lighting the lamp and operating the 
relay. The (MSA) relay operated, brings in the bell at the floor 
alarm board or power alarm cabinet and connects ground to the 
trouble desk MASTER SWITCH alarm lamp and (DC) relay, lighting 
the lamp and operating the relay which in turn brings in the 
trouble desk alarm bello 
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18 o 2 When the master switch guard lcey is operated the circuit is 

opened, extinguishing the floor elans hoard or power alarm cab- 
inet MASTER SWITCH alarm lamp, and releasing the (MSA) relay 
which in turn silences the floor alarm hoard or power alarm cab 
inet bell and releases the (DC) relay and extinguishes the 
trouble desk MASTER SWITCH alarm master switch guard key oper- 
ated, lights a MASTER SWITCH guard lamp at the floor alarm 
board or power alarm oabinet as an indication that the duplex 
drive motors are running on exchange battery® 

18.3 When the A.C. power service is restored or when the voltage 

ie between its proper limits, the master switch of the motors 
is released, releasing the (SSF) relay. With the (MSF) relay 
released and the guard key operated, the (MSA) relay is oper- 
ated bringing in the floor alarm board or the power alarm cab- 
inet and the trouble desk signals and alarms as in paragraph 
18.1. These signals together with the lighted guard lamp in- 
dicate that A.C. service has been restored. The guard key is 
then restored, releasing the (MSA) relay, extinguishing the 
limited lamps and silencing the bells as in paragraph 18 .2. 

19. PlCg-OP ALARM (FIS. 16) 

19.1 If an incoming selector frame pick-up ringing lead becomes 
grounded between the pick-up lead resistance lamp and the se- 
lector frame, the (PD) relay operates in series with the pick- 
up lead lamp which lights as an indication of the selector 
group in trouble. The (PD) relay operated, lights PICE-UP 
alarm lamps at the floor alarm board, or power alarm cabinet 
and at the trouble desk in series with their respective (AC) 
relays which bring in a bell and buzzer at the alarm board or 
trouble desk. When the pick-up lead is cleared, the (PD) re- 
lay releases, extinguishing the PICE-DP lamps and releasing 
the (AC) relays, in turn silencing the ringer and buzzer. 

20. TEST FRAME AEABM ( FIQ. 17 ) 

20.1 When an automatic test circuit fails to complete a rou- 
tine test due to a failure of itself or in the circuit under 
test, the (IF) relay operates in series with the test frame 
alarm which lights. The (TF) relay operated, ("Y" Wiring) 
operates the (TF-1) relay which lights TEST FRAME alarm lamps 
at the floor alarm board or power alarm cabinet and at the 
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trouble desk in series with associated (AC) relays which bring in 
a ringer and busier at the alarm board or cabinet" and trouble 
desk, When the test circuit restores to normal or -proceeds with 
the test, the (TF) relay releases, releasing the (TF-1) relay, 
extinguishing the TEST FRAME lamps and releasing the (AC) relays, 
in turn silencing the ringer and buzzer. 

21 e POWER 30ARD FUSE ALARM ( FIS. 18 L 

21 .1 The operation of a 24 or 48 volt fuse at the po^er board 
operates the power alarm cabinet (E458) relay. This relay oper- 
ated lights designated lamps at the floor alarm boerd or power 
alarm cabinet and trouble desk in series with associated (DCH) 
relays which bring in bell alarms® 

21 0 z The replacement of the operated fuse releases the S458 relay, 

extinguishing the lamps and releasing the (DCH) relays, sil&icing 
the bells® 

* 

22c CO IS POWER FAILURE ALARM (FIS. 19) 

22.1 Positive Coin Battery | 

WJien positive coin battery fails, the (+C3) relay releases 
operating the (CBA) relay in series with the floor alarm board or 
power alarm cabinet (CC+) lamp and associated (AC) relay, light- 
ing the lamp and operating the relay. The (AC) relay operated, 
brings in the alarm board or oabinet ringer® The (CBA) relay 
operated lights the trouble desk COIR POWER FAILURE lamp ana oper- 
ates the associated (AC) relay bringing in the trouble desk buzzer. 
When the positive coin battery is restored, the (+CB) relay oper- 
ates, releasing the (CBA) and floor alarm board or power alarm 
cabinet (AC) relay silencing the ringer and extinguishing the (CC+) 
lamp® The (CBA) relay released, extinguishes the trouble desk COIS 
POWER FAILURE lamp and releases the (AC) relay, silencing the 
buzzer. 

22.2 Negative Co i n Battery 

When negative coin battery fails, the (-CB ) relay releases, 
operating the (C3a) relay in series with the (CC-1) lamp similar 
to paragraph 22.1® } ' 


vWi-'iife- 


( 22 P ages, Page 12 ) 

I ssue 5 3 T 451723 
Replacing all previous 
iesues. (*} 

September 17. 1923. 

23 o START CIRCUIT ALARM (FIS. 20) 

23.1 In case the start circuit fails to release within a pre- 
determined length of time, the start circuit (KA) relay oper- 
ates and is held operated to ground on the trouble desk start 
oircuit alarm release key. The (KA) relay operated limits 
the START CIRCUIT alarm lamp at the trouble desk in series 
with the (SCA) relay which operates, in turn operating the 
trouble desk auxiliary signal circuit buzzer,, 

23.2 When the trouble desk start circuit alarm release key is 
operated, the start circuit (KS) relay releases, extinguishing 
the trouble desk START CIRCUIT alarm lamp and releasing the 
(SCA) relay in turn silencing the buzzer. 

24. EMERGENCY "3” SENDER ALARM ( PIS. 211 

24.1 If machine switching ”3” (cordless emergency sender equip- 
ment is required, a key at the machine switching "B" board is 
operated, limiting the CORDLESS EM. lamp in series with the 
(EM) relay, operating the relay. The (EM) relay operated 
brings in a bell at the floor alarm board and lights the 
trouble desk CORDLESS EMERGENCY lamp in series with the (EM) 
relay, which operates, closing the trouble desk audible alarm 
circuit. 

24.2 When the key is released at the cordless position the 
floor alann board CORDLESS EM. lamp is extinguished and the 
(EM) relay is released in turn extinguishing the trouble desk 
lamp and releasing the (EM) relay opening the trouble desk 
audible alarm circuit. 

25. PULSE MACHINE MOTOR STOP ALARM (FIS. 22 L 

25.1 When the stop contact of an alarm governor makes due to 

the motor stopping or slowing down below its normal minimum 
rated speed, a relay in the pulse machine motor stop circuit 
operates. This relay operated, connects ground to the red 
PULSE MACHINE MOTOR STOP lamp and to the bell at the floor 
alarm board, lighting the lamp and operating the bell and al- 
so connects ground to the red PULSE MACHINE MOTOR STOP lamp 
in series with the (DCH) relay at the trouble desk, lighting 
the lamp and operating the relay in turn bringing in the 
trouble desk bell. 
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25,2 When the motor again runs at its normal rates speed, the pulse 
machine motor stop circuit relay releases, extinguishing the floor 
alam board or power alarm cabinet red PULSE MACHINE JDTOR STOP 
* lamp and silencing the ringer and also extinguishing the trouble 
desk red PULSE MACHINE MOTOR STOP lamp and releasing the (DCH) re- 
lay in turn silencing the trouble desk hello 




26 a 1 The failure of one or more phases in the A.C. power leads 

causes the phase failure device to operate, releasing the (ACF) 
relay. The (AGP) relay normal, operates the (ACPA) relay from 
ground, winding, normal (ACP) relay, normal A.C. power phase 
failure guard key,* A.C. POWER FAILURE lamp at the floor alarm 
board or at the power alarm cabinet, winding of the (PC) relay to 
battery, lighting the lamp and operating the relay. The (DC) re- 
lay operated brings in the floor alam board or power alarm cab- 
inet bell. The (ACFA) relay operated, closes a circuit throu^i 
the normal A.C. power phase failure guard key to light the trouble 
desk A.C.* POWER FAILURE lamp in series with the (DC) relay which 
operates bringing in the trouble desk bell, 

26.2 The operation of the phase failure guard key releases the 

(ACFA) relay and transfers the floor alam board or power alam 
cabinet and trouble desk signals to the front contact of the (ACF) 
relay extinguishing the lamps and releasing their associated (DC) 
relays extinguishing the bells. The operate key lights an A.C. 
POWER FAILURE guard lamp. 



26.3 When the A.C. service 1 b restored, the phase failure device 

operates, in turn operating the (ACF) relay. With. the (ACF) relay 
and the phase failure guard key operated, the (ACFA) relay ie 
operated, bringing in the alarms as in paragraph 26,1. When the 
key is restored, the A.C. power failure , guard lamp ie extinguished 
and the floor board or power alarm cabinet and trouble desk sig- 
nals are restored as in paragraph 26,2, , I 


D.C. POWER FAILURE 



27.1 The failure of the D.C, power causes the release of a relay in 

the power control circuit which in turn operates the (DCA) relay. 
The (DCA) relay operated, closes a circuit from ground, operated 
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(DCA) relay, normal D.C. servioe failure guard key, floor alarm 
board or power alarm cabinet D.C. SERVICE FAILURE lamp, winding 
of the (DCF) relay to battery, lifting the lamp and operating 
the relay. The (DCF) relay operated, brings in the floor alarm 
’ board or power alarm cabinet bell and lights the trouble desk 
D.C. SERVICE FAILURE lamp in series with the (DC) relay which 
operates in turn bringing in the trouble desk bell. 

27.2 The operation of the D.C. service failure guard key trans- 
fers the circuit for the (DCF) relay from the back to the front 
contact of the (DCA) relay, extinguishing the floor alarm board 
or power alarm cabinet D.C. SERVICE FAILURE lamp and releasing 
the (DCF) relay which in turn silences the floor alarm board or 
power alarm cabinet bell and extinguishes the trouble desk D.C. 
SERVICE FAILURE lamp and releases the (DC) relay in turn silenc- 
ing the trouble desk bell. The key operated, lights a D.C. ser- 
vice failure guard lamp. 

,* 

27.3 When the D.C. servioe is restored, the power control relay 
operates, releasing the (DCA) relay. With the (DCA) relay and 
the D.C. servioe failure guard key operated, the (DCF) relay is 
operated, bringing in the alarms as in paragraph 27.1. When the 
key la restored the D.C. SERVICE FAILURE guard lamp is ex- 
tinguished and the floor alarm board or power alarm cabinet and 
trouble desk signals are restored as in paragraph 27.2. 

28. iMgRffraJCy LIGHTING FUSE ALARM (FIG. 26), 

r I ' * 

28.1 If an emergency lighting fuse operates, the (EL) relay re- 
leases, closing a circuit to operate the (ELA) relay fro® 
ground, winding normal (EL) relay, floor alarm board or power 
alarm cabinet EMERGENCY LIGHTING FUSE lamp winding of the (AC) 
relay, bringing in the floor alarm board or power alarm cabinet 
ringer. The (ELA) relay operated, lights the trouble desk 
EMERGENCY LIGHTING FUSE lamp in series with its (AC) relay 
bringing in the trouble desk busier. 

28.2 When the operated emergency lifting fuse has been replaced, 
the (EL) relay operates, releasing the (ELA) relay, extinguish- 
ing the lamps and releasing their associated (AC) relays, in 
turn silencing the floor alarm board or power alarm cabinet 
ringer and silencing the trouble desk busier. 
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29.1 In case a selector or line finder fails to release within a 
predetermined length of time, the seleotor or line finder (A) re- 
lay operates, connecting ground to the designated alarm lamps in 
series with their associated (AC) relays at the floor alarm board 
or power alarm cabinet and at the trouble desk lighting the lamps 
and operating the relays. The relays operated, bring in their 
associated ringer and buzzer 0 

29.2 When the selector or line finder releases, the (A) relay is 
released, in turn extinguishing the lamps and releasing the (AC) 
relays, silencing the ringer and buzzer. 



30.1 In case the (PS) brush of an individual line switch becomes 
grounded as the<switch hunts for an idle district, a relay in the 
line swltoh alarm circuit operates then locks to ground over lead 
B through the line switch alarm release key. The line switch 
alarm circuit relay operated, lights the LIRE SWITCH ALARM lanp 
at the floor alarm board or power alarm cabinet over lead A in 
series with the (LS) relay which operates. The (LS) relay oper- 
ated, operates the (LS-1) relay. The (LS-1) relay operated, 
lights the LIRE SWITCH ALARM lamp at the trouble desk in series 
with the (AC) relay which operates, operating a buzzer at the 
trouble desk. The (LS-1) relay operated, alao rings the bell at 
the floor alarm board or power alarm cabinet. 

30.2 The LIRE SWITCH ALARM RELEASE key is released after the indi- 
vidual line switch has been cleared of trouble, releasing the 
line switch alarm circuit relay in turn releasing the (LS) and 
(LS-1) relays and extinguishing the floor alarm board LINE SWITCH 
lamp and silencing the 43-p subset ringer and extinguishing the 
trouble desk LINE SWITCH lamp and ral easing the (AC) relay, si- 
lencing the bus zero 




High Voltage - When the potential acroas the ooils of the 
Weston voltmeter relay equals 49.9 volte, the (C) and (LC-50) 
contacts of tha voltmeter relay close and the (H) relay operates, 
The (H) relay operated, operates the (HL ) relay in series with 




■§& 
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the HIGH VOLTAGE lamp at the floor alarm hoard or power alarm 
cabinet and the winding of the (AC) relay, lighting the lamp 
and operating the (AC) relay o The (AC) relay operated, oper- 
ates the ringer at the floor slam board or power alarm cab- 
inet a The (HL) relay operated, also lights the VOLTAGE LAMP at 
the trouble desk in series with the (AC) relay. The (AC) relay 
operated, operates the busier at the trouble desk, When the 
potential drops below 49,9 volts, the (H) relay releases* re- 
leasing the (HL) and (AC) relays. The (HL) relay released, ex- 
tinguishes the leaps and the (AC) relay released, silences the 
ringer and busier, 

31,2 Low Voltage - When the potential egoAls 45,1 volts, con- ' 
tacts (0) and. (LC-45) of the voltmeter relay close and the (L) 
relay operates. The (L) relay operated, operates the (HL) re- 
lay in series with the LOW VOLTAGE lamp at the floor alarm 
board or power alarm oabinet and the winding of the (AC) relay* 
lighting the lamp and operating the (AC) relay. The (HL) relay 
operated, limits the trouble desk VOLTAGE LAMP in series with 
the (AC) relay as in paragraph 31,1. When the potential ex- 
ceeds 46.1 volts, the (L) relay releasee, releasing the (HL) 
relay, extinguishing the lamps and releasing the (AC) relays, 
silencing the alarms as in paragraph 31,1, 

> 

31 o 3 The adjustment of the contacts of the Weston 30 voltmeter 

relay should be such that when the potential is between the 
limits of 45.1 and 49,1 volts, the (L) and (H) relays do not 
operate. Ground is connected to the C arm of the voltmeter re- 
lay through the 18-AF resistance to reduce sparking at the con- 




The failure of ringing generator current, releases the (RG) 
relay. The (RG) relay released, operates the (RMA) relay in 
series with the RINGING GENERATOR lamp at the floor alarm board 
or power alarm cabinet and the (DC) relay, lighting the lamp 
and operating the relay. The (DC) relay operated, operates the 
bell at the floor alaxm board or power alara cabinet. The 
(BM4) relay operated, lights the trouble desk RINGING lamp In 
series with its (DC) relay which operates, operating a busser 
at the trouble desk. 


* 


w ■ J| 




' ’ , £ ^ ■ . h - y 


32.2 
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When ringing generator current is restored, the (RG) rilay 
operates, extinguishing the RINGING GENERATOR lamp and releasing 
the (RMA) and (PC) relays. The (RMA) relay released, extinguishes 
the trouble desk RINGING lamp and releases the (PC) relay. The 
(DC) relays released, silence the ringer and the buzzer at the 
floor alarm board or power slant cabinet and at the trouble desk 
respectively. 


33. IKPIVI] 
301 


FOUR-PARTY 


3TIYE MACHINE RINGING ( n 


ttie failurp of machine ringing current releases the ( 3 ffi) relay. 
The (MR) relay released, releases the (MR-1) relay. The (MR-1) re- 

ttwo^ 1 ®f 8 ® d, 0perat ® 8 the (H**-) relay in series with the MACHINE 
F.piGIlfGr lamp at tha floor alarm "board or powtr alarm cabinet and in 
series with the winding of the (DC) relay, lighting the lamp and 
operating the (DC) relay. The (DC) relay operated, operates the 
bell. The (RMA) relay operated, lights the RINGING lamp at the 
trouble desk in series with the winding of the (DC) relay which 
operates. The (DC) relay operated, operates the bell. The (MR-1) 
re-ay is made slow acting to prevent its release in case the (MR) 
relay releases momentarily on machine ringing alternating current. 


33.2 


When machine ringing current is restored, the (MR) relay oper- 
°? e the (MR-1) relay, extinguishing the MACHINE RINGING 

r «le as l»g the (RMA) relay in turn extinguishing the RING- 
ING LAMP and releasing the (DC) relays, silencing the bells. 



The failure of positive superimposed machine ringing current 
releases the (+MR) relay in turn releasing the (+MR1) relay. The 
WMR1) relay releaaed, operates the (RMA) relay as in paragraph 
33*1 in series with the floor al&ra board or power alarm cabinet 
designated lamp. When machine ringing current is restored, the 
(+MR) relay operates, in turn operating the (+MR1) relay ex- 
tinguishing the lamps and silencing the bells. 


The failure of negative superimposed machine ringing current 
releases the (-MR) relay in turn releasing the (-MR1) relay. The 
(-MR1) relay released, operates the (RMA) relay as in paragraph 




36.1 




33d in series with the floor alarm hoard or power alarm cabinet 
designated lamp,, When machine ringing current is restored, the 
(-MR) relay operates, in turn operating the (-KR1 ) relay, ex- 
tinguishing the lamps and silencing the belle* 




The operation of a power hoard howler fuse operates the 
(HFA) relay. The (HFA) relay operated, closes circuits to 
light the HOWLER FUSE alarm lamps in series with their associ- 
ated (AC) relays at the floor alarm board or power alarm cab- 
inet and at the trouble desk* The (AC) relays operated, bring 
in a ringer at the floor alarm board or power alarm cabinet, 
and a buzzer at the trouble desk* 

The replacement of the operated fuse releases the (HFA) re- 
lay, extinguishing the HOWLER FUSE lamps and releasing the (AC) 
relays, silencing the ringer and the buzzer* 


RELAY PI 


B'CTIOI (Fit 


In order to protect the (A) relay windings wfcich feed di- 
rect ground through their winding, a fuse is providtd having a 
240 ohm resistance to battery on the alarm bar* In case a 
short circuit takes place in the lead between the relay wind- 
ing and various bus bars the fuse is operated in turn operating 
the (A) relay to 240 ohm battery bringing in the alarms* 


When the Full Mechanical Tandem Allotter and Link Circuit 
does not function properly within a predetermined time limit, 
ground is connected to the (PC) relay at trouble desk through 
a lamp causing a visible and audible signal to function* When 
allotter alarm circuit is returned to normal by maintenanoe 
attendant, the visible and audible alarm is returned to normal* 


The operation of a heavy duty charging fuse at a battery 
fuse panel connects the winding of the (A) relay to the battery 


i 
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under charge, operating the relay. The (A) relay operated, lights 
the CHARGING FUSES lamp at the floor alarm hoard or power alarm 
cabinet in aeries with the (AC) relay operating the 4S-F subset 
ringer at the floor alarm board or power alaim oabinet and also 
lights the Charging Fuses lamp at the trouble desk: in series with 
the (AC) relay, operating a buzser at the trouble desk, 

39.2 Discharge Fuse w 

The operation of a discharge fuse in a battery distributing 
panel operates the (A) relay, lighting the floor alarm board er 
power cabinet and trouble desk DISCHARGE FUSE lamps and performing 
the functions similar to those described above. 

39.3 The replacement of the operated fuse releases the (A) relay 
extinguishing the lamps and releasing the (AC) relays silencing 
the ringer and buzzer, 

ALARM gOVERKOB FOR FRAME DRIVE MOTORS 

40.1 Each frame drive motor is provided with a double throw centri- 
fugal contact switch, located on the motor shaft. While the motor 
is running at or above its normal speed the contact is held closed 
to the "run” position due to centrifugal force. Below this normal 
speed, the force is not sufficient to hold the switch operated to 
the "run" contact and switch closes to the "stop" contact* The 
spring of the switch is adjustable within certain limits and is to 
be set so that the contact changes from the "run" to the "stop" 
position, when the speed is between 76$ and 95$ of the normal mo- 
tor speed. 

DISTRICT MOTOR STOP AI\ T ljj FRAME BUSY FIGURE 1 

V 

41.1 When the district frame drive motor slows down sufficiently 
below its normal speed, the "stop" contact eloses to ground opera- 
ting the (MS) relay and the (SB) relays. The (MS) relay operated 
lights the Main Alarm Board "Motor Stop Pilot" lamp (red) and the 
Floor Board "Motor Stop" lamp (red). The (FB) relays operated 
disconnect battery from the test leads to the line switches and 
connect ground to the test leads as a busy condition. 

41.2 The operation of the (MS) key lights the floor board "Motor 
Stop Guard" lamp (white) and releases the (MS) relay 0 The (MS) 
relay released extinguishes the main and floor alarm board "Motor 
Stop Pilot" and "Motor Stop" lamps. 
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41.3 When the motor again rang at or above its normal speed the 
•'’Stop" contact is opened and the "Run” contact is closed. The 
"Stop" contact opened releases the (FB) relays. The (TB) re- 
lays released removed ground from the test leads and connects 
battery to the leads. The "Run" contaot closed reoperates the 
(MS) relay. The (MS) relay operated again, lights the main 
alarm board "BOtor 3top Pilot" and floor alarm board "Motor 
Stop" lamps as signals that the motor is again running at its 
normal speed. The (MS) hey released releases the (as) relay ex- 
tinguishing the lamps and restoring the circuit to normal. 

41.4 The operation of the (FB) keys operates the (FB) relays if 
unoperated or holds them operated if they are already operated. 
The (FB) relays operated function as described in paragraph 6. 

41.5 In case of cable failure i.e. cable becoming grounded, the 
(L) relay operates in series with the secondary winding of the 
(FB) relay. The (I») relay operated lights the "Floor Board 
Frame Busy" lamp (green). The (FB) relay operated functions as 
described in paragraph 6* When the ground has been removed 
from the cable the (L) and ( FB ) relays release and the circuit 
is restored to normal. 

HOTS : The cable failure circuit has not been designed yet and 
the operation of the (L) and (FB) relays is based on the 
supposition that the oable failure oircuit will function 
In this Banner. 

42 o MISCELLANEOUS FRAME MOTOR STOP ASP FRAME BUSY FIGURE 2 

42.1 When a miscellaneous frame drive motor slows down suffi- 

ciently below its normal speed the stop contact closes operat- 
ing the (MS) relay and the other relays in parallel with it. 

The (MS) relay operated functions as described in paragraph 6. 
The (FB) relay (7-1 wiring) operated connects ground to the com- 
mon (MB) leads of the ("A" senders). The (FB) relay (X wiring) 
operated connects ground to the (MB) leads of the suburban and 
"A" senders. The ( FB-1 ) and (PB-2) relays operated connect 
ground to the individual (MB) leads of the "A" senders. 

42.3 With the (MS) key operated the circuit functions as de- 

scribed in paragraph 6. When the motor again runs at or above 
its normal speed the "stop" contaot opens and the "run” oontact 
closes. The (MS) relay now functions as described in paragraph 
6 and the other relays release. 









> mpu 


43.2 
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When the "B" sender and local tandem slider drive motor slows 
down sufficiently below normal speed the "Stop" contact closes 
operating the (MS) relay and any other relays in parallel with it 0 
The (MS) relay operated functions as described in paragraph 6. 

The (SB) and (SB-1) relays (X wiring) operated connect ground to 
the sender leads. The (SB) relay (Y wiring) operated connects 
ground to the lead to the (PB) relays and to the (MB) jack of the 
senders o The (SB) relay (2 wiring) connects ground to the leads 
to the senders. 


When the (MS) hey is operated the (MS) relay functions as de- 
scribed in paragraph 7* When the motor again runs at or above 
normal speed the (MS) relay reoperates and the other relays in the 
circuit release. Prom this point the operation of the circuit is 
the same as described in paragraph 8 when the (ICS) key is restored 
to normal. 


44. SAHEL 


When the panel line finder and district drive motor slows 
down sufficiently below its normal speed the stop contact closes 
operating the (MS) relay and the (PB) relays. The (MS) relay 
operated functions as described in paragraph 6. The (IB) relays 
operated connect ground to the (IS) leads of the line finders. 
The operation of the (MS) key causes the (MS) relay to function 
as described in paragraph 7o What the motor again rune at on 
above normal speed the (PB) relays release and the (M3) relay 
functions as described in paragraph 8. 


When the pulse machine slows down sufficiently below the nor- 
mal speed the oontaot doses operating the (PF) relay. The (PF) 
relay operated operates the bell at the floor alarm board or 
power alarm cabinet, and lights the "Motor Stop" lamp at the > 
floor alarm board or power alarm cabinet and the lamp at the 
trouble desk. When the motor again runs at or above its normal 
speed the contact opens and ths (PF) relay releases, extinguish- 
ing the lamp 8 and stopping the ringing of the bello 
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45.2 


-/ ■- 


The circuits are wired through a spare unit on each of 
the transfer, keys, one circuit provided for the ’’A" drums and 
the other for the "B" drums. The motor stop contacts on each 
of the machines are wired to corresponding terminals on the 
key unite so that any one of the three machines can he con- 
nected to either motor stop alarm circuit for the "A** or. H B* 
dnanSo ■r' “ ' ■ 
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